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3, The rate of fucl consumption, in gallons per minute, recorded during an airplance flight 1 given by a twice-
differentiable and strictly increasing function R of time £. The graph of R and a table of selected values of
R{t}, for the time interval 0 € ¢ € 90 minutes, are shown above.

(a) Use data from the table to find an approximation for R’ 4‘3] Show the computations that lead to your

R(go) — R(4¥d) _ 5S40 _

answer. Indicate units of measure ~ e lope @iLtz4s —p —= =5 —40 10

(b) The rate of fuel consumption is increasing fastestattime 1 = 45 minutes. What is the value of R”(45)7 %

Explain your reasoning. o
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Graph of f°

4. Let f be a function defined on the closed interval -3 £ x £ 4 with f({0) = 3. The graph of f”, the derivative
of £, consists of one line segment and 4 semicircle, as shown above.
(1) On what intervals, if any, is f increasing? Justify your answet. ‘F/ + 9~ E?; "2.)
{b) Find the x-coordinate of each point of inflection of the graph of f on the open interval =3 << 4. Justify
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YOUr answer. where £ opas £ Unen 4o ceeas er LAl wo LA, | @Y =0 9

(¢) Find an equation for the line tangent to the graph of f at the point' (0, 3).
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5. A coffeepot has the shape of a cylinder with radius 5 inches, as shown in the figure above. Let & be the depth of
the coffee in the pot, measured in inches, where A ig a tunction of time ¢, measured in seconds. The volume V
of colfee in the potis changing at the rate of =52Vt cubic inches per second. (The volume V of a eylinder with
A\] = - G ~]—":’ VY\JB

adius 7 and height & is V = 2r°h) :
radius 7 an 2 is ar-p)—-> \[:2%,‘1‘(\ =N y N
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6. Let f be the function defined by 265"
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‘ Ii.mlfct"f be the function given by f{x) = 4x? — x*, andJet £ be the line ¥ = 18 — 3x, where £ is tangent (o the

graph of /. Let R be the region bounded by the graph of 1 and the x-axis, and let S be the segion bounded by y T -3+ %

the graph of f, the line €, and the x-axis, as shown above.
’ z
() Show that [ is tangent to the graph of ¥ = f{x) at the poimt x = 1. ‘p (7(7 = 6')/ -2x
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6. Let £ be the function satisfying £ x} = "'VJ Fix) forall real numbers x, where f(3) = 25

{a) Find f“(3). 16//(@:%‘11@(%‘/2,5{’(@ +(\)@(Xﬂvl A7 JCOE 2;; v {Feo

WD"(%):&L@ 4+ VP _./ Pray= 124,55‘5
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(2 =50-27 -9 (3,4 fe)=29-27 -3 sloped
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